Background and objective: Malnutrition is a common and underrecognized clinical problem among aged institutionalized patients. The aim of this study was to investigate how well nurses recognize malnutrition in elderly patients in long-term care hospitals in Helsinki. Subjects and methods: In this descriptive, cross-sectional study, the nutritional status of 1043 elderly patients was assessed with the Mini Nutritional Assessment (MNA), their body mass indices (BMIs) (kg m À2 ) were counted, and factors related to their nutritional care were queried using a structured questionnaire. In addition, we asked the opinions of 53 nurses on whether they considered their patients to suffer from malnutrition. All the long-term care hospitals in Helsinki, Finland participated in this study. Results: The mean age of the patients was 81 years. The nurses considered only 15.2% of the patients to be malnourished, although the MNA showed that 56.7% were malnourished (MNAo17 points). Those recognized as malnourished were truly anorectic, with a mean BMI of 17.2. Of those patients having a BMIo20 and MNAo17, the nurses considered only one-third to be malnourished. Of those having a BMI424 but MNAo17, only 2% were recognized as having malnutrition. Even those patients considered to be malnourished received snacks and nutritional supplements less than the patients that the nurses considered to have normal nutritional status. However, only one in six of the malnourished patients received oral nutritional supplements. Conclusions: The nurses recognized malnutrition in their aged patients poorly. Nutrition education for nurses is urgently needed, as malnutrition and weight loss have been considered significant problems, and the benefits of nutritional care are well established.
Introduction
Malnutrition and low body mass index (BMI) are common and underrecognized problems among aged residents living in institutions (McWhirter and Pennington, 1994; Kelly et al., 2000; Saletti et al., 2000; Guigoz et al., 2002) . Proteinenergy malnutrition and weight loss are associated with many illnesses and adverse outcomes such as pressure ulcers, infections, poor quality of life and increased risk of death (Landi et al., 2000; Morley, 2001; Sergi et al., 2005) . Malnutrition seems to be widely unrecognized and untreated (Mowe and Bohmer, 1991; McWhirter and Pennington, 1994) , although large-scale meta-analyses on randomized, controlled trials including elderly patients have shown that nutritional treatment and the use of oral nutritional supplements (ONS) seem to decrease their mortality and may have an effect on their energy intake and weight gain as well (Akner and Cederholm, 2001; Potter, 2001; Milne et al., 2006) .
The implementation of the European Society for Clinical Nutrition and Metabolism guidelines on nutritional therapy (Kondrup et al., 2003) seems to have improved the nutritional care of patients with malnutrition , but there is a large inconsistency between the attitudes of professionals towards nutritional practice and the screening and assessment of elderly patients. Therefore, the European Society for Clinical Nutrition and Metabolism guidelines are not fulfilled (Mowe et al., 2006) . Malnutrition in acute hospital admissions has gone unrecognized and unmanaged in 70% of cases (Kelly et al., 2000) . The screening of nutritional status has improved the recognition of malnourished patients (Kruizenga et al., 2005) .
The nutritional status of all elderly patients should be assessed as a part of their care (Edington et al., 2004) . Screening for nutritional status is a rapid and simple process that nurses or health care teams may accomplish, whereas a nutritional assessment is a detailed examination including several measures of metabolic, nutritional or functional variables performed by an expert clinician, nutrition nurse or dietitian (Kondrup et al., 2003) .
A number of tools have been developed for the assessment of elderly people's nutritional assessment (Jones, 2002) , but according to Green and Watson (2006) , the most extensively evaluated tool is the Mini Nutritional Assessment (MNA). The widely used MNA was developed and validated for the assessment of elderly, frail patients (Guigoz et al., 2002; Vellas et al., 2006) . The MNA is a simple, reliable, wellvalidated scale, and it demonstrates good sensitivity to a variety of nutritional parameters, such as biochemical, anthropometry or dietary intakes (Bleda et al., 2002; Guigoz et al., 2002) . The MNA has also been widely used among subjects with dementia (Guigoz, 2006) . For these patients, proxies may answer the questions in the MNA (www. mna-elderly.com). BMI is also widely used as a screening tool for malnutrition in elderly people. However, normal BMI values may be higher among older than middle-aged individuals (Tayback et al., 1990; Dey et al., 2001) .
The aim of this study was to clarify how well nurses recognize the malnutrition of their patients by comparing their opinions with the results of the MNA and the BMI of those same patients.
Methods
We examined all aged patients in long-term care in Helsinki City hospitals in Finland during two weeks in September 2003. Of 1444 eligible patients, 1043 (72.2%) participated. Of the 53 wards examined, 6 were specialized in dementia care and 5 in psychogeriatric care. The study was descriptive and cross-sectional. Long-term care facilities in Finland provide 24 h a day nursing supervision and medical care to persons who do not require acute hospitalization. The patients are older adults who have multiple comorbidities and frailty. They have serious limitations in ambulation and are dependent on nursing assistance. Most of the patients suffer from dementia.
The nurses measured the heights and weights and counted the BMI (weight height À2 ; kgm
À2
) of the patients. We considered a BMI of less than 20 kg m À2 to be the cut point for high-risk malnutrition (Sergi et al., 2005) . The nutritional status of the patients was also assessed by the MNA. The MNA gives a maximum of 30 points. Less than 17 points is regarded as indicating malnutrition, 17-23.5 points signify a risk of malnutrition, and 24 points or more indicate a good nutritional status (Guigoz et al., 2002) . The structured questionnaire included information on demographic factors, functional status and the diseases of the patients. The nurses gave information about the daily routines related to nutritional care. The use of ONS and snacks between meals was investigated with yes/no questions. The proportion of food that the patients ate was assessed with the question 'How much does the patient on average eat from the main meal?' with the four options 'less than half, half, nearly all, or all'. This was dichotomized into the categories 'eating less than half or half' and 'nearly all or all'. We instructed nurses to compare the average portion size the patient ate with model portions of which they had photos available. We told the nurses to estimate the amount of food eaten and other factors related to the nutritional care during the three most recent months. In addition, we asked 53 nurses about their long-term care patients' malnutrition with the question, 'Do you think the patient is malnourished?' (yes/no). The answers given by the nurses were compared with the results of the MNA and the BMI of those same patients. The same nurses completed the MNA and the questionnaire, and answered the question about the malnutrition of the patients.
In each ward (n ¼ 53), one registered nurse was responsible for the nutritional assessment of the patients in the ward. They had long experience in working in the ward, and they were familiar with the patients. These nurses were all female. Other specific data on the nurses were not collected. These nurses performed the study in the ward, and they participated in a 3-h course in September 2003. In the course, the nurses learned how to organize the study in the ward, how to assess the patients with the MNA, and how to complete the questionnaire. We dealt with the MNA and the questionnaire in the education in detail, and in addition, we presented the MNA with the help of a videotape and a written guide for the users. However, the MNA questionnaire used in the assessments did not include the cut points for malnutrition. In addition, the MNA and the structured questionnaire were used as two separate paper forms, even though the same nurse completed both forms.
Nurses collected the data in September in 2003 in all longterm care hospitals (n ¼ 7) in Helsinki. Only those who refused to participate were excluded from the study. Both the patients and their proxies received an oral and written account of the study. The patients gave written consent. The nurses told them that taking part in the study is voluntary and that they would be able to withdraw from the study if they wished. We collected and analyzed all data anonymously. The local ethics committee of the Helsinki University Hospital approved the study.
We analyzed the data with the NCSS statistical program. The differences between those patients considered malnourished and those not were tested by an X 2 -test and a two-sided T-test. The results were considered as statistically significant at the level Pp0.05.
Results
Of the potential participants 73% participated (1053/1444). In total, 1043 patients were evaluated by the nurses for malnutrition and were included in the study. The patients were old and frail. (Figure 1 ). Only one in six of the malnourished patients received ONS. Of the malnourished patients, a significantly smaller proportion ate more than half of their food portions or received snacks than those considered well nourished. They also received less snacks between meals than those considered to have normal nutrition (Table 1) .
Discussion
Malnutrition and low BMI were very common among our elderly long-term care patients. However, the nurses in our study were very inattentive to these problems. Those recognized as malnourished in our study were truly anorectic, with a mean weight of 45.0 kg and a mean BMI of 17.2 kg m
À2
. Of those patients assessed as malnourished according to the MNA and having a BMIo 20 kg m À2 , only one in three were identified by the nurses. The nutritional treatment of the patients that the nurses considered malnourished was poor, as shown by the low proportion of them receiving ONS or snacks. Our results are in line with prior studies in which proteinenergy malnutrition has been rarely recognized (Mowe and Bohmer, 1991; McWhirter and Pennington, 1994; Kelly et al., 2000) . Malnutrition in acute hospitals has been unrecognized in 70% of cases (Kelly et al., 2000) , and less than half of the undernourished patients have had any nutritional information documented (McWhirter and Pennington, 1994) . Although awareness of nutritional problems and new forms of nutritional support among elderly patients has increased in recent years and nutrition screening guidelines have been published (Kondrup et al., 2003) , our study shows that these guidelines have not yet been implemented in practice. According to a large number of randomized, controlled trials including frail, elderly patients, nutritional treatment and the use of ONS seem to decrease mortality and may have an effect on the energy intake of patients and weight gain as well (Akner and Cederholm, 2001; Potter, 2001; Milne et al., 2006) . The education of nurses and general practitioners in order to increase awareness about malnutrition is urgently required, as there are often serious consequences (Pokrywka et al., 1997) . The connection of protein-energy malnutrition and weight loss to morbidity, mortality and quality of life in frail, aged people and the benefits of nutritional care have also been well established (McWhirter and Pennington, 1994; Landi et al., 2000; Sergi et al., 2005; Milne et al., 2006) . Some studies on nutritional education have shown good results in increasing the nutritional knowledge of nurses and in preventing weight loss and cognitive decline in Alzheimer's disease of elderly residents (Irving et al., 1999; Riviere et al., 2001; Suominen et al., 2007) . As our study shows, only half of the patients received snacks between meals, and this has been associated with malnutrition (Suominen et al., 2005) . Thus, the institutional policy may play an important role in preventing malnutrition in institutionalized patients.
However, the causes of malnutrition are multifactorial, and all elderly individuals may not respond to nutritional treatment (Hickson, 2005) . Nutritional supplements seem to be least useful in subjects with low BMI, and those with higher BMIs are more likely to benefit from ONS (Young et al., 2004) . Nurses should identify malnutrition early enough and begin nutritional treatment as early as possible (Hickson, 2005) . At the terminal stage of life and with deeply malnourished aged subjects, it may be too late to expect improvements in nutritional status or quality of life by providing ONS (Edington et al., 2004) . In our study, some patients were at the end stage of their life, and thus did not benefit from nutritional treatment. However, the nurses recognized malnutrition in the patients poorly, which hinders good nutritional care.
Nurses are still not specially trained in the nutritional issues of the elderly. Because of the lack of nutritional education and clear recommendations directed to this age group, nurses may have used the general recommendations directed to middle-aged people with problems of overweight, not to aged patients with malnutrition and weight loss.
It must be emphasized that there were no false positives when the nurses evaluated the nutritional status of their patients. In other words, all the patients that the nurses considered malnourished were truly malnourished or at risk of malnutrition according to the MNA. Thus, their evaluations were highly specific but very insensitive to true malnutrition. One problem is that there are many older patients suffering from malnutrition even with high BMIs. Of those considered to be malnourished by the MNA, 35.3% had a BMI of 20 or more and 11.2% of more than 24 (Figure 1) . Of those having a BMI of more than 24 and suffering from malnutrition according to the MNA, less than 2% were recognized as malnourished by the nurses. Malnutrition, obesity, and frailty are often intertwined among very old people (Roubenoff, 2004; Villareal et al., 2004) . Recognizing malnutrition and sarcopenia among elderly individuals who have retained their fat mass is difficult. Morley (2001) calls these individuals 'fat frail'. In fact, some experts have suggested that the lower cut point of BMI for the risk of malnutrition of hospitalized elderly patients should be 24 kg m À2 (Beck and Ovesen, 1998) . One limitation of our study is that the same nurses completed the MNA as well as answered the questions concerning their opinions on the malnutrition of the patients. Although the MNA form did not specify the cut points for malnutrition, the nurses may have noticed clues in the MNA that related to the malnutrition of their patients. Even so, they still widely underrecognized the malnutrition of their patients. Thus, our results are rather an underestimate than an overestimate of the true situation of how well nurses pay attention to the nutritional problems of their patients.
